Computer analysis of interacting dopaminergic and cholinergic control mechanisms in the extrapyramidal system.
The experimental results of many authors suggest that the output activity of the extrapyramidal motor control system depends on a balance between the levels present of the chemical transmitters dopamine and acetylcholine. In this paper it is proposed that these results are best explained by two feedback regulatory systems interconnected with positive interaction--in the sense of the relative gain array (Bristol, 1966). Using the computer-aided design procedure CAIAD, a simple two-input two-output model is simulated so as to give responses similar to those observed when dopaminergic or cholinergic drugs are applied. The effect of reducing the gain in one control loop corresponds to the effect of lesioning part of the extrapyramidal system in the brain. In addition, the effect of an anti-schizophrenic drug such as haloperidol is interpreted as a disturbance input on one of the interacting paths.